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[57) ABSTRACT

A liquid mixing and aeration system is disclosed com-
prising a novel liquid pump, a electronic circuit for
controlling the system, and improved mixing for mixing
flowing liquids. The system enables mixing of a first and
a second hiquids regulating fthe flow of the first liquid.
A liquid pump is connected for pumping the second
liguid. A control circuit controls the pump in accor-
dance with the flow of the first liquid to maintain a
given volumetric relationship between the first liguid
and the second liquid. A mixer mixes the first and sec-
ond hiquid in accordance with the aforementioned volu-
metric relationship.

7 Claims, 12 Drawing Figures
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1
LIQUID MIXING AND AERATING SYSTEM

~ This is a division of application Ser. No. 768,612, filed
Feb. 14, 1977.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a system for mixing liquids
and more particularly, to a system for mixing and aerat-
ing first and a second liquid which may appear in the
form of a concentrate and a diluent. The invention also
relates to a liquid pump having a pumping chamber
defined by a pumping wall in combination with a pump-
ing rotor having a plurality of pumping elements.

2. Description of the Prior Art

The prior art has known many mixing systems for
dispensing single or plural liquids. Among the prior art
are systems for mixing a first liquid diluent with a sec-
ond liquid concentrate in accordance with a predeter-
mined relationship. One important application for such
a device 1s the mixing of food products including fruit
and vegetable juices and the like. In many cases, a juice
concentrate such as orange or pineapple juice is frozen
for later use. The thawed concentrate is then mixed
with a diluent, usually water, in a predetermined volu-
metric relation, in order to produce an end product
equivalent in consistency and flavor to the original fruit
or vegetable juice.

When dealing with food products, various design
problems are encountered in order to make the device
readily accessible for cleaning after each use. One par-
ticular problem area is the pump used for pumping the
concentrate. The pump must be designed to facilitate
cleaning of the internal portion of the pump. As a conse-
quence of these requirements, peristaltic pumps were
popular in the prior art for pumping a liquid food con-
centrate. These pumps performed well, and included
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the advantages of simplicity and low cost. However, 4,

the peristaltic pumps had the distinct disadvantage of
their relatively large physical size and limited variation
in flow rate. Consequently the flow rate of the diluent
had to be controlled in order to obtain different concen-
trate-diluent ratios for various fruit and vegetable prod-
ucts. A further disadvantage of the peristaltic pump was
the pulsating liquid flow, the noisy operation and lim-
ited life of the deformable tubing in the peristaltic
pump.

Therefore, it is an object of this invention to provide
a liquid pump which overcomes the aforementioned
disadvantages of the prior art peristaltic pump and com-
prises a pumping rotor moveably mounted within a
pumping chamber defined by a pumping wall with the
pumping rotor cooperating with the pumping wall for
pumping the liquid upon rotation of the pumping rotor.

Another object of this invention is to provide a liquid
pump comprising a motor housing member secured to
the motor and having a first mounting portion and a
rotor housing member having a second mounting por-
tion with locking means detachably locking the rotor
housing member to the motor housing member.

Another object of this invention is to provide a liquid
pump having a rotor housing member including a
pumping chamber portion and a chamber sealing por-
tion removably mounted to the pumping chamber por-
tion to enable access to a pumping rotor for cleaning the
internal portions of the liquid dispenser pump.
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Another object of this invention is to provide a liquid
pump comprising a motor, a motor housing member
and a rotor housing member wherein said motor is re-
movably mounted within the system and wherein the
motor housing member is mounted to the rotor housing
member in a snap-locking engagement for enabling
rapid disassembly for cleaning.

A further disadvantage of the prior art application of
the peristaltic pump to liquid systems was the limited
speed range of the peristaltic pump. In many cases, it is
desirable to have a plurality of concentrate diluent volu-
metric ratios in order to accommodate different prod-
ucts having different concentrate-diluent relationships.
The peristaltic pump and the prior art power supplies
were incapable of providing the speed range required
for accommodating various concentrate-diluent ratios.
As a result, the flow rate of the liquid diluent would
have to be controlled in order to adapt to various ratios
of concentrate to diluent.

Therefore, it is an object of this invention to provide
a circuit for controlling a device connected to flow
means for controlling the flow of a first liquid and a
pump for pumping a second liquid for enabling simulta-
neous flow of the first and second liquids in accordance
with a predetermined volumetric relationship of the
first and second liquids.

Another object of this invention is to provide a cir-
cuit for controlling a pump including a generator for
generating a plurality of electrical pumping signal val-
ues and means for selecting one of the plurality of elec-
trical pumping signal values for connection to the pump
for providing a plurality of selectable pumping speeds.

Another object of this invention is to provide a cir-
cutt for controlling a device having flow means for
controlling the flow of a first liquid and a pump for
pumping a second liquid with the pumping speed of the

- pump established in accordance with the flow rate of

the first liquid and in accordance with a preselected
volumetric relationship of the first and second liquids.

Another object of this invention is to provide a cir-
cuit for controlling a device having flow means for
controlling the flow of a first liquid and a pump for
pumping a second liquid including a pulse width modu-
lation generator for generating a plurality of preselected
electrical pumping signals in accordance with the value
of modulation of the pulse width modulation generator.

Some of the prior art devices incorporated aerator
devices for aerating the flowing liquid. In general, these
aerator devices were complex and incapable of rapid
and accurate variation in magnitude of aeration in ac-
cordance with a preferred standard. A further disadvan-
tage of the prior art aerator devices was the difficulty of
cleaning the aerator devices.

Therefore, it is a further object of this invention to
provide an aerator for aerating a flowing liquid having
a first member with a fluid passage including a venturi
orifice in cooperation with a second member being
moveable relative to the first member and having a
plurality of metering orifices communicable with the
venturi orifice upon selected relative movement be-
tween the first and second members for metering the air
flow to the venturi to control the aeration of the flow-
ing liquid.

Another object of this invention is to provide an
aerator for aerating a flowing liquid comprising a first
and a second modular member adapted for relative
rotation therebetween, the first member being adapted
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for receiving the flowing liquid and the second member
being adapted for dispensing the flowing liquid.

Another object of this invention is to provide an
aerator for aerating a flowing liquid having a plurality
of aeration value levels upon selected rotation of the
first member relative to a second member and detent
means established between the first and second member
for enabling orientation of the selected aeration values
for the dispenser.

A further object of this invention is to provide a
method of mixing a liquid concentrate and a hiquid dilu-
ent in accordance with a predetermined volumetric
relation which, in its preferred form incorporates the
aforementioned apparati.

A further object of this invention is to provide a
mixing system for mixing a first liquid diluent with a
second liquid concentrate wherein the first and second
liquids are mixed in a preferred volumetric relationship
and aerated and wherein the system is made up of mod-
ular components, each being readily removable from
one another enabling the system to be readily cleaned
and maintained.

A further object of this invention is to provide a
system incorporating molded plastic parts adapted for
connection to one another by compression and O-ring
gaskets.

Further objects of this invention will become obvious
from the summary of the invention and the description
of the preferred embodiment taken in conjunction with
the claims and the appended drawings.

SUMMARY OF THE INVENTION

The invention may be incorporated into a system for
mixing a first and a second liquid, comprising in combi-
nation, regulating means for regulating the flow of the
first liquid. Pumping means for pumping the second
liquid is provided with control means controlling the
pumping means in accordance with the flow of the first
liquid to maintain a given volumetric relationship be-
tween the first liquid and the second liquid. Mixing
means mixes the first and second liquids in accordance
with the aforementioned relationship.

The invention may also be incorporated into a circuit
for controlling a device having flow means for control-
ling the flow of a first liquid and pumping means for
pumping a second liquid comprising in combination,
generator means for generating an electrical pumping
signal. First means connects the generator means to the
pumping means for pumping the second liquid in accor-
dance with the electrical pumping signal. Activator
means is connected to the flow means and the generator
means for activating simultaneous flow and pumping of
the first and second liquids upon a selected signal from
the activator means.

The invention may also be incorporated into a liquid
pump comprising in combination, a motor having a
motor shaft with a motor housing member having a first
mounting portion mounted to the motor. A pumping
rotor is engageable with the motor shaft and has a plu-
rality of pumping elements extending radially from the
motor shaft. A rotor housing member has a pumping
chamber defined by pumping wall means with an input
and an output aperture communicating with the pump-
ing chamber. The pumping chamber is adapted to re-
ceive the pumping rotor means with the pumping ele-
ments cooperating with the pumping wall means for
pumping the liquid from the input aperture to the out-
put aperature upon rotation of the motor shaft. The
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rotor housing member has a second mounting portion.
The invention includes locking means mounted to at
least one of the first and second mounting portions for
detachably locking the rotor housing member to the
motor housing member.

The invention may also comprise aerating means for

aerating a flowing liquid comprising in combination, a

first member having a first passage including venturi
means therein. The first member has the venturi orifice
located in proximity to the venturi means. A second
member has a plurality of metering orifices therein. One
of the first and second members is adapted for directing
the flowing liquid to the venturi means. Means are pro-
vided for mounting the first and second members for
enabling selected relative movement between the first

‘and second members with each of the metering orifices

" being communicable with the venturi orifice upon se-
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lected relative movement between the first and second
members for metering the air flow to the venturi means
to control aeration of the flowing liquid.

The invention may also be incorporated into the
method of mixing a concentrate and a liquid diluent in
accordance with a predetermined volumetric relation
comprising the steps of regulating the flowing hquid
diluent. The concentrate is then pumped in accordance
with the flow of the liquid diluent and In accordance
with a predetermined volumetric relation. The method
includes mixing and aerating the mixture of the concen-
trate and the diluent.

Other objects and a fuller understanding of the inven-
tion may be had by reference to the description of the
preferred embodiment taken in conjunction with the
accompanying drawings and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a system for dispensing
a first and a second liquid in accordance with the instant
invention;

FIG. 2 is a side sectional view along line 2—2 in FIG.
3 of a portion of the invention shown in FIG. 1, illus-
trating in greater detail the pump, mixer and aerator;

FIG. 3 is an elevational exploded view of pertinent
portions of the pump shown in FIGS. 1 and 2;

FIG. 4 is an elevational exploded view of the mixer
and aerator shown in FIGS. 1 and 2;

FIG. 5 is a view along line 5—S5 in FIG. 4 of a portion
of the mixer shown in FIG. &;

FIG. 6 is a view along line 6—#6 of the member shown
in FIG. 5;

FI1G. 7 is a view along line 7—7 of the member shown
in F1G. §;

FIG. 8 is a view along line 8—8 of the member shown
in FIG. §;

FIG. 9 is a schematic diagram of the control circuit
shown in FIG. I,

FIG. 10 is a graph illustrating a first electrical pump-
ing signal generated by the control circuit shown in
F1G. 9;

FIG. 11 is a graph illustrating a second electrical
pumping signal generated by the control circuit means
shown in FIG. 9, and

FIG. 12 is a graph illustrating a third electrical pump-
ing signal generated by the control circuit shown in
FIG. 9.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

Similar reference numerals refer to similar parts in the
Figs wherein FIG. 1 represents a system for mixing a
first and a second liquid wherein the first liquid may be
a diluent such as water and the second liquid may be a
concentrate such as fruit or vegetable concentrate. The
concentrate may be prepared from an original juice by
removing a portion of the water content and freezing
the concentrate for use at a later time. The instant in-
vention provides means for recombining the concen-
trate with the water diluent to provide an end product
with substantially identical properties and flavor as the
original fruit or vegetable food product. The system 10
comprises a source of diluent 11, which may be a con-
ventional water supply source. The first liquid from the
flowing diluent 11 is connected by regulating means
shown as conduit 13 and valve 14 to a mixer and aerator
16. A concentrate reservoir 18 which keeps the concen-
trate in a refrigerated state i1s connected by conduit 19
and check valve 20 to a pump 22 for pumping the sec-
ond hquid concentrate from reservoir 18 through con-
duit 23 to the mixer-aerator 16. The flowing diluent is
also connected through a conduit 25 and valves 26 and
check valve 20 for purging the concentrate from pump
22, conduit 23 and the mixer-aerator 16 as will be here-
inafter described. Control means 27 is connected by
connectors 28 and 29 to valve 14 and pump 22, respec-
tively. The control means 27 is also connected to valve
26 by connector 30.

The flowing diluent, which may be water under a
regulated pressure of 20 lbs. per sg. inch, is further
regulated by the condition of valve 14 controlled by
control means 27. Pumping of the second liquid concen-
trate from reservoir 18 is controlled by the status of
valve 20 and the speed of the pump 22. Valve 20 in this
embodiment is controlled by positive pressure and grav-
ity operating on a check ball (not shown) within valve
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20. Without any pressure in conduit 25, the action of 40

gravity will cause the check ball to close the connection
between the reservoir 18 and the pump 22. Positive
pressure in conduit 25 will further close the check ball,
allowing connection between conduit 25 and the pump
22 but preventing connection between conduit 25 and
conduit 19, preventing the diluent from entering the
concentrate reservoir during the purging of the pump
22, conduit 23 and mixer-aerator 16. When valve 26 is
closed, pump 22 will lower the pressure in conduit 25
lifting the check ball and pump the liquid concentrate
from reservoir 18 to the mixer aerator 16.

Control means 27 is established to provide simulta-
neous activation of valve 14 and pump 22 when valve
26 1s in the closed position for dispensing the mixed and
aerated first and second liquids. The speed of pump 22
1s established in accordance with the flow rate of the
flowing diluent and in accordance with a preestablished
volumetric relationship, depending upon the type of
liquid concentrate used. For example conventional to-
mato juice is mixed on a preferred volumetric relation-
ship of three parts of diluent to one part concentrate (3
to 1) whereas orange juice is mixed in a preferred volu-
metric relationship of (3.6 to 1). The speed of pump 22
must be selected in accordance with the flow rate of the
liquid diluent in addition to the preferred volumetric
relationship of the particular concentrate in the reser-
voir 18. The flow rate of the liquid diluent is, in part
determined by the setting of a water pressure regulator
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in the water line to which the system 10 is connected
which is represented by flowing diluent 11. Upon termi-
nation of mixing the concentrate, for example, at the
end of a business day, control means 27 activates valve
26 and simultaneously energizes pump 22 to direct the
diluent, such as water, through valves 26 and 20 to
purge pump 22 and mixer-aerator 16 to clean the sys-
tem. |

FIG. 2 is a side sectional view along line 2—2 of FIG.
3 of a portion of the invention shown m FIG. 1 illustrat-
ing in greater detail the mixer-aerator 16 and the pump
22. FIG. 3 1s an exploded 1sometric view of a portion of
pump 22 whereas FIG. 4 1s an exploded isometric view
of a portion of the mixer-aerator 16. The pump 22 com-
prises a pumping portion and a motor portion a D.C,
electric motor 35 having a motor shaft 36 including a
shaft key 37. The motor 3§ has a mounting boss 38 for
recetving threaded fasteners shown as screws 32 to
secure a pump housing member 40. A rubber gasket 42
seals the perimeter of shaft 36 whereas an O-ring gasket
44 seals the pump housing member 40 relative to a
shield 46 shown in FIG. 3 which is secured to the pump
housing member 40 by screws 47. A plug 48 secured to
shield 46 provides electrical connection of motor 35 to
the control 27 shown in FIG. 1. The pump housing
member 40 includes a first mounting portion 51 which
has a substantially circular member extending along a
portion of shaft 36 and extending radially outward
therefrom and having a recessed portion 31A. The first
mounting portion extends substantially uniformly about
shaft 36 but is not shown in FIG. 2 since the section is
taken along line 2—2 of FIG. 3.

A rotor housing member 53 includes a projection
T2A receivable in recess S1A and a pumping chamber
55 defined by pumping wall means and capable of re-
cetving a rotor 57 having a central keyed aperture 58
and a plurality of pumping elements 59, shown as flexi-
ble vane rotor. The rotor housing member 353 includes
an aperture 60 and a seal 61 for receiving a portion of
shaft 36 within the pumping chamber 5§ with the shaft
key 37 cooperating with keyed aperture 58 of rotor §7

“to rotate the rotor 57 in accordance with the rotation of

shaft 36. The pumping chamber 55 defined by pumping
wall means has the portion 63 which i1s displaced
toward the axis of rotation of rotor §7 relative to the
remaining portion of the pumping wall means. Thus, the
axis of rotation is a first distance from a first portion of
the pumping chamber wall and a second distance from
a second portion of the pumping chamber wall. An
input aperture 65 and an output aperture 66 are in com-
munication with the pumping chamber §5. The rotor
elements 57 flex when engaged with the portion 63 to
enable pumping from the input aperture 65 to the output
aperture 66 upon proper rotation of the rotor §7. The
portion 63 enables a greater liquid volume to move from
the input to the output aperture rather than the volume
movement from the output to the input aperture. The
pump operates on the principle of a flexible vane pump
as 1s well known in the art.

A sealing portion or plate 68, preferably made of a
transparent matenal, engages with rotor housing 53 by
screws 69 with an interposed gasket 70 sealing the
pumping chamber 5§ with the rotor $7 contained
therein. The transparent sealing plate enables visual
observation of the pumping action in addition to visible
inspection of the purging of the pump and the rotor 57.

The output aperture 66 receives the mixer-aerator 16
with the conduit 23 in FIG. 1 illustrated as part of a first
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member 71 sealed by O-ring gaskets 73. The first mem-
ber 71 has a first fluid passage 71A with a venturi 75
contained in the first fluid passage 71A. A venturi ori-
fice 77 is located in proximity to the venturi 75 to enable
aeration of the flowing liquids as the liquids flow
through the venturi 73.

Conduit 13 is connected through valve 14 shown as
an electrically operated solenoid valve with coupling 79
interconnecting a check valve assembly 80 to fluid pas-
sage 82 which terminates into the first fluid passage
71A.. The check valve assembly 80 prevents movement
of the liquid concentrate into the valve 14 and the con-
duit 13 during a failure of line pressure of the flowing
liquid diluent This eliminates any possibility of the con-
centrate entering the water line to insure a wholesome
product. Coupling 83 secures surface 84 against the
check valve assembly 80 with nut 86 coacting through
threads 87 to apply the necessary pressure to deform a
sealing gasket 89. Couplings 79 and 83 enables quick
disconnection of the first member 71 from the check
valve assembly 80 and the check valve assembly 80
from valve 14 to facilitate cleaning and maintenance.

A second member 92 includes a second fluid passage
92A and a plurality of metering orifices 94-96 shown In
FIGS. 6-8. The second member 92 is mounted on the
first member 71 with a gasket 98 being interposed there-
between with a gasket orifice 99 being oriented relative
to the venturi orifice 77. The gasket 98 is secured to the
first member 71 creating a seal between the first and
second members 71 and 92. The second member 92 1s
rotatably mounted relative to the first member 71 for
enabling communication between the venturi orifice 77
and a selected one of the metering orifices 94-96. The
metering orifices 94, 95, and 96 are respectively labeled
H(high), M(medium) and L(low). Fingers 102 on the
second member 92 cooperate with detents 103 in the
first member 71 enabling orientation of each one of the
plurality of metering orifices 94-96 adjacent the venturi
orifice 77. The position of the second member 92 shown
in FIG. 4 is void of a metering orifice as indicated by the
label O signifying an off position.

The restricted portion of the venturi 75 creates a high
velocity to the flowing first and second liquids which
are mixed at the junction of conduits 82 and 23. As the
high velocity liquids enter the larger region, the lower
pressure associated with the high velocity fluid draws
air through the metering orifice and the venturi orifice
to aerate the flowing liquids. Metering orifice 94, la-
beled H (high), provides the largest metering orifice
enabling greatest air flow through the venturi orifice 77
to provide maximum aeration of the first and second
liquids. Metering orifice 95, labeled M (medium) pro-
vides an intermediate metering orifice to provide a me-
dium amount of aeration to the first and second liquids
whereas the metering orifice 96, labeled L (low) pro-
vides a small metering orifice for the lowest amount of
aeration of the first and second liquids. The fourth posi-
tion of the second member 92 is void of an orifice la-
beled O (off) for providing substantially zero aeration to
the first and second liquids.

It should be appreciated from the foregoing descrip-
tion that the system 10 has been made of modules de-
tachable from one another to enable easy maintenance
and cleaning. The electrical power plug 48 enables the
entire motor and pump assembly enclosed in shield 46
to be removed from the remainder of the machine (not
shown). The rotor housing member 53 is mounted to
the motor housing member 51 in a snap inter-locking
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engagement as heretofore described. Sealing plate 68 1s
readily removable for removing rotor 37 from the
pumping chamber 55. The first member 71 is removable
from both the output aperture 66 of pump 22 and the
check valve assembly 80. The second member 92 1s
readily detachable from the first member 71. FIG. 2
shows that the device incorporates various molded
plastic parts making the device inexpensive, samtary,
and easy to maintain.

FIG. 9 is a schematic diagram of an electronic control
circuit suitable for use as the control circuit means 27
shown in FIG. 1. The circuit operates from a source of
power 110 shown as a conventional line voltage which
is coupled through transformer 112 to a full wave
bridge 113. Zener diode 114 and transistor 113 regulate
the power supply voltage. An integrated circuit voltage
regulator 117, typically a Fairchild 78M12 as set forth in
the Fairchild Semiconductor Catalog 1974, is inter-
posed between the filter capacitors to further regulate
the voltage supply to the control portion of the circutt.
The control circuit 27 may be divided into an activator
circuit 120, a sensor circuit 121, a motor control circuit
122 and a purging circuit 123.

The motor control circuit 122 includes generating
means for generating an electrical pumping signal for
controlling motor 35. The preferred form of the genera-
tor is shown as a pulse width modulation generator
comprising three Hex inverters 125-127 connected in
conjunction with three potentiometers 130, 131 and 132.
Each of the Hex inverters may incorporate a Fairchild
CMOS F4069/34069 as set forth on page 4-129 of the
Fairchild Semiconductor Catalog 1974, which catalog
is here incorporated by reference. Each of the potents-
ometers 130-132 are connected by diodes to positions
130A, 131A and 132A of a switch 134. Selecting one of
the positions 130A-132A connects one of the potenti-
ometers 130-132 and associated diodes across the out-
put of the Hex inverters 125-127. The wave forms pro-
duced by the Hex inverters on conductor 136 are shown
in FIGS. 10, 11 and 12, respectively. The commence-
ment of each of the pulses shown in FIGS. 10-12 is
represented by T) and T3 whereas the termination of
each of the pulses is represented by Ti' and T;". The
duration between the commencement of the pulses for
each of FIGS. 10-12 is constant and only the termina-
tion of the pulses is varied in accordance with the state
of switch 134 and the settings of potentiometers
130-132. Accordingly, the pulse duration between T
and T’ represents the pulse percentage of the constant
duration between T1and T2. FIG. 10 represents a small
duration pulse for providing a low effective voltage to
motor 35. FIG. 11 represents an intermediate effective
voltage and FIG. 12 represents a high effective voltage
to power motor 35 or the electrical conduction per umt
time. Adjustment of each of the potentiometers 130-132
adjusts the duration of the pulse between T and T». For
example, adjustment of potentiometer 131 will increase
or decrease the pulse length as shown in phantom in
FIG. 11.

The output on connector 136 is applied to NAND
gate 138 which is connected through a NAND gate 140
to control transistor 142. The emitter output of transis-
tor 142 controls power transistor 144 to provide D.C.
electrical power to motor 35. When NAND gates 138
and 140 are enabled, power in accordance with one of
the waveforms shown in FIGS. 10-12 is applied to
motor 35 to enable pumping of the liquid concentrate.
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The activator circuit 120 comprises a pushbutton
switch 146 coupled through an inverter 148, which may
be a Fairchild F4069/34069, and coupled through NOR
gates 150 and 151 to control transistor 153. The emitter
output of transistor 153 is connected to power transistor
154 which controls D.C. current to coil 156 of the sole-
noid operated valve 14 shown in FIGS. 1 and 2. The
output of NOR gate 151 1s also connected by conductor
158 to enable NAND gate 138, when the signal from
pushbutton switch 146 is passed by NOR gates 150 and
151. Thus closing switch 146 will provide simultaneous
flow and pumping of the first and second liquids.

The activator circuit 120 also includes a timer circuit
including a timer 160 shown as a Fairchild 556 dual
timing integrated circuit. This circuit is disclosed in the
aforementioned Fairchild Semiconductor catalog. A
switch 162 1s connected to couple the timing circuit 160
to either potentiometer 164 or potentiometer 165. A
switch 167 is connected through NAND gate 168 and
NOR gate 169 to energize timing circuit 160. The out-
put of timing circuit 160 is applied on connector 170 to
NOR gate 150. The timing circuit 160 operates to en-
able NOR gates 150 and 151 and NAND gate 138 for a
predetermined period of time after a momentary
contact of pushbutton switch 146. The preselected du-
ration 1s selectable by switch 162 between a first and a
second duration with each duration being variable in
time through potentiometers 164 and 165. Potentiome-
ter 164 may be adjusted to provide simultaneous flow
and pumping of the first and second liquids for a short
duration sufficient to fill a small container upon a mo-
mentary contact of switch 146. Potentiometer 165 may
be adjusted to provide a long duration sufficient to fill a
larger container upon a momentary contact of switch
146. Switch 162 selects either the short or long duration
whereas switch 167 activates or deactivates timing cir-
cuit 160.

Sensor circuit 121 includes a probe 175 immersed
within the liquid concentrate contained in the reservoir
18, which reservoir is shown attached to electrical
ground. The probe is connected to a Schmitt trigger 176
formed by integrated circuits 177 and 178 (Fairchild
F4069/34069). The output of the Schmitt trigger 176 is
applied to NAND gate 180 with the output of NAND
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gate 180 being applied to the input of NOR gate 151 and 45

also to the input of NAND gate 182. The output of
NAND gate 182 controls transistors 185 and 186 for
supplying power to a lamp 188. A timing circuit 190
shown as a Fairchild 555 integrated circuit is connected
through NAND gate 193 to provide a periodic signal
between a 0 and 1 logic state which is applied to NAND
gate 182, When the liquid concentrate is below the level
of probe 175, probe 175 is no longer at ground potential
which triggers Schmitt trigger 176 and enables NAND
gate 182. The periodic signal from timing circuit 190
flashes lamp 188. Switch 195 is a manual override for
the sensor circuit 12 which keeps the input to Schmitt
trigger 176 grounded when switch 195 is in the closed
position. The output of NAND gate 180 is connected by
connector 197 to disable NOR gate 151. Disabling NOR
gate 151 prevents operation of solenoid 14 and disables
NAND gate 138 to block the output from Hex inverters
125-127. This ensures that valve 14 and pump 22 are not
energized if there is an insufficient amount of liquid
concentrate in reservoir 18,

The purging circuit 123 comprises a pulse generator
including three Hex inverter circuits 200-202 connected
in a manner similar to Hex inverters 125-127. Similar
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Hex 1nverters may be used in both circuits. The output
of Hex inverters 200-202 is applied to NAND gate 205
with the output of NAND gate 205 being connected to
NAND gate 140. A pushbutton switch 207 is connected
through NOR gate 208 to the other input of NAND
gate 205. The output of NOR gate 208 is also connected
through transistors 209 and 210 to power coil 211 of
solenoid operated valve 26. Pushbutton switch 207 is
also connected through conductor 213 to NAND gate
180. When switch 207 is closed, NAND gate 208 is
enabled passing the generated pulse signal from Hex
inverters 200-202 to drive motor 35 through NAND
gate 140, Concomitantly therewith, valve 26 is acti-
vated allowing the diluent to flow through valve 20
thereby purging the pump 22 and the mixer aerator 16.
The signal applied on conductor 213 disables NAND
gate 180 to prevent operation of solenoid 14.

The operation of the control means 27 within the
dispensing system 10, may be briefly described as start-
ing by closing of switch 146 which activates valve 14
and NAND gate 138 for supplying an electrical pump-
ing signal to motor 35 of pump 22. The speed of pump
22 can be adjusted by potentiometers 130-132 for vary-
ing the effective voltage per unit time for controlling
the pumping speed in accordance with the flow rate of
the flowing diluent. Switch 134 enables changing of the
pumping speed in accordance with a given volumetric
relation for a particular type of concentrate. In this
example, the motor circuit control 122 is capable of
accommodating three distinct dilutent to concentrate
ratios. Closing of switch 167 activates the timing circuit
160 thereby enabling a momentary closing of switch 146
to energize valve 14 and pump 22 for a preselected
period of time. For example, potentiometers 164 and
165 may be adjusted to completely fill a small and large
beverage glass, respectively, upon a momentary contact
from switch 146. The timing circuit 160 is optimal. The
sensor circuit 121 disables the activator circuit 120 at
NOR gate 151 when the level of the liquid concentrate
is reduced below the level of probe 175. Simultaneously
therewith, lamp 188 flashes to indicate a low level of
concentrate in the reservoir 18. Closing of switch 207
opens valve 26 and enables a signal from Hex inverters
200-202 to energize motor 35 thereby pumping diluent
through pump 22 and the mixer-aerator 16 for cleaning
the device. A signal on connector 213 prevents opening
of valve 14.

The invention may also be incorporated into the
method of mixing a concentrate and a liquid diluent in
accordance with a predetermined volumetric relation
comprising the step of regulating the flow of liquid
diluent by valve 14 and pumping the concentrate by
pump 22 in accordance with the flow of liquid diluent
and a predetermined volumetric relation. The method
includes mixing the concentrate and the diluent in the
first member 71 and aerating the mixture of the concen-
trate and diluent through venturi 75. The mixture is
dispensed through the second fluid passage 92A. The
pumping speed may be adjusted by the empirical pro-
cess of pumping the concentrate concurrently with the
flow of liquid diluent to provide a sample. The volumet-
ric relation may be determined by the use of a refrac-
tometer which measures the quantity of soluble solids in
the liquid as is well known in the art. The appropriate
potentiometer may then be adjusted in accordance with
the results from the refractometer. The empirical pro-
cess may be repeated until an accurate volumetric rela-
tion is obtained in the end product.
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The present disclosure includes that contained in the
appended claims as well as that in the foregoing descrip-
tion. Although this invention has been described in 1ts
preferred form with a certain degree of particulanity, 1t
is understood that the present disclosure of the pre-
ferred form has been made only by way of an example
and numerous changes in details of construction, and
arrangement of circuit elements and parts may be re-

sorted to without departing from the spirit and scope of

the invention.

Now that the invention has been described:

What is claimed is:

1. A system for mixing a first liquid diluent and a
second liquid concentrate in a fluid passage comprising
in combination:

regulating means for regulating the flow of the first

liquid;

pumping means for pumping the second liquid;

control means for controlling said pumping means

and varying the pumping rate thereof in accor-
dance with the flow of the first liquid to maintain a
given volumetric relationship between the first
liquid and the second hquid;

mixing means for mixing said given volumetric rela-

tionship of said first and second liquids enabling the
mixture to flow from the fluid passage;
said regulating means including valve means disposed
in a conduit connecting the first liquid to said mix-
Ing means;

means connecting said control means to said valve
means for simultaneously energizing and deactivat-
ing said valve means and said pumping means in
response to an electrical signal from the control
means for controlling the flow rate of the first
liquid and the pumping of the second liquid,;

said mixing means comprising intersecting conduits

extending from said pumping means and said valve
means to mix the first and second liquids therein;
and

one way valve means interposed in said conduit be-

tween said intersection of said conduits and said
valve means for prohibiting the second liquid con-
centrate from entering said value means and the
source of said first liquid diluent.

2. A system as set forth in claim 1, including means
for purging said pumping means and said mixing means
upon termination of mixing the first and second hquds;
and

said purging means comprising means for directing

the first liquid diluent to flow through said pump-
ing means and said mixing means for cleaning the
system thereby.

3. A system for mixing a first liquid diluent and a
second liguid concentrate in a fluid passage comprising
in combination:

regulating means for regulating the flow of the first

liquid;

pumping means for pumping the second liquid;

control means for controlling said pumping means

and varying the pumping rate thereof in accor-
dance with the flow of the first liquid to maintain a
given volumetric relationship between the first
liquid and the second liquid;

mixing means for mixing said given volumetric rela-

tionship of said first and second liquids enabling the
mixture to flow from the fluid passage;
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said regulating means including valve means disposed
in a conduit connecting the first liquid to said mix-
ing means;
means connecting said control means to said valve
means for simultaneously energizing and deactivat-
ing said valve means and said pumping means In
response to an electrical signal from the control
means for controlling the flow rate of the first
liquid and the pumping of the second liquid;
said mixing means comprising intersecting conduits
extending from said pumping means and said valve
means to mix the first and second liquids therein;

one way valve means interposed in said conduit be-
tween said intersection of said conduits and said
valve means for prohibiting the second liquid con-
centrate from entering said value means and the
source of said first liquid diluent;

variable aerator means comprising a first member

having venturi means,

a venturi orifice in said first member in proximity to

saild venturi means; and

a second member movably mounted relative to said

first member having a plurality of metering onfices
therein, each of said metering orifices being com-
municable with said venturi orifice upon selected
movement of said second member relative to said
first member for metering air flow to the liquids
through said venturi means.

4. A system for mixing a first liquid diluent and a
second liquid concentrate in a fluid passage comprnsing
in combination:

regulating means for regulating the flow of the first

liquid;

pumping means for pumping the second liquid;

said pumping means includes a housing having a

pumping chamber defined by pumping chamber
wall means;

a rotor having a plurality of flexible members extend-

ing from the axis of rotation of said rotor;

said rotor being mounted in said pumping chamber

with the axis of rotation of said rotor means being
a first distance from a first portion of said pumping
chamber wall means and being a second distance
from a second portion of said pumping chamber
wall means;

control means for controlling said pumping means

and varying the pumping rate thereof in accor-
dance with the flow of the first liquid to maintain a
given volumetric relationship between the first
liquid and the second liquid;

mixing means for mixing said given volumetric rela-

tionship of said first and second liquids enabling the
mixture to flow from the fluid passage;

said regulating means including valve means disposed

" in a conduit connecting the first liquid to said mix-
Ing means;
means connecting said control means to said valve
means for simultaneously energizing and deactivat-
ing said va.ve means and said pumping means in
response to an electrical signal from the control
means for controlling the flow rate of the first
liquid and the pumping of the second liquid;
said mixing means comprising intersecting conduits
extending from said pumping means and said valve
means to mix the first and second liquids therein,
one way valve means interposed in said conduit be-
tween said intersecting of said conduits and said
valve means for prohibiting the second liquid con-
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centrate from entering said value means and the
source of said first liquid diluent;

variable aerator means comprising a first member
having venturi means;

a venturi orifice in said first member in proximity to
said venturi means;

a second member movably mounted relative to said
first member having a plurality of metering orifices
therein;

each of said metering orifices being communicable
with said venturi orifice upon selected movement
of said second member relative to said first member
for metering air flow to the liquids through said
venturi means;

means for purging said pumping means and said mix-
ing means upon terminaton of mixing the first and
second liquids; and

said purging means comprising means for directing
the first liquid diluent to flow through said pump-
ing means and said mixing means for cleaning the
system thereby.

5. A system for mixing a first ligmd diluent and a
second liquid concentrate in a fluid passage comprising
in combination:

regulating means for regulating the flow of the first
liquid;

pumping means for pumping the second liquid;

said pumping means includes a pumping portion and
a motor portion;

a first mounting on said pumping portion and a sec-
ond mounting on said motor portion;

said first and second mountings being engageable
with one another in a snap interlocking relation
enabling said pumping portion to be readily re-
moved from said motor portion for cleaning said
pumping portion; |

control means for controlling said pumping means
and varying the pumping rate thereof in accor-
dance with the flow of the first liquid to maintain a
given volumetric relationship between the first
liquid and the second liquid;

mixing means for mixing said given volumetric rela-
tionship of said first and second liquids enabling the
mixture to flow from the fluid passage;
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said regulating means including valve means connect-
ing the first liquid to said mixing means;
means connecting said control means to said valve
means for simultaneously energizing and deactivat-
ing said valve means and said pumping means for
controlling the flow of the first and second liquids.
6. A system for mixing a first liquid diluent and a
second liquid concentrate in a fluid passage comprising
in combination;
regulating means for regulating the flow of the first
liquid;
pumping means for pumping the second liquid;
said pumping means including a rotor housing having
at least a partially cylindrical pumping chamber for
receiving a rotary pumping element therein;
said pumping chamber having a rear wall and a side
wall with an input and output disposed 1n said side
wall;
a housing plate engageable with said rotor housing
for enclosing the front of said pumping chamber;
and means for removably mounting said housing
plate from said rotor housing for enabling cleaning
of said rotary pumping element while said rotary
pumping element is disposed in said pumping
chamber and while the input and the output of the
pumping chamber are connected to tac system;

control means for controlling said pumping means
and varying the pumping rate thereof in accor-
dance with the flow of the first liquid to maintain a
given volumetric relationship between the first
liquid and the second hquid;

mixing means for mixing said given volumetric rela-
tionship of said first and second liquids enabling the
mixture to flow from the fluid passage;

said regulating means including valve means connect-
ing the first liquid to said mixing means; and

means connecting said control means to said valve
means for simultaneously energizing and deactivat-
ing said valve means and said pumping means for
controlling the flow of the first and second hiquids.

7. A system as set forth in claim 6 wherein said hous-

ing plate is transparent to enable visual inspection of

said rotary pumping element.
* ¥ i i :
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